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Daily intake of palatable fluids presented to
senescent and adult rats in a choice situation

JAMES R. MARTIN and ANDREAS FUCHS
E. Merck, Darmstadt, West Germany

The relative intake of several palatable fluids presented simultaneously in a choice situation
was evaluated in 16 senescent (31-33-month-old) and 16 adult (8-10-month-old) male rats in several
4-day tests. In one test, water and 10%, 20%, and 40% glucose solutions were presented; in another
test, water and 0.03%, 0.06%, and 0.12% sodium saccharin were given; and in a third test, rats
were provided with water, 0.10% sodium saccharin, and 5% glucose for the 4-day test period.
There was no appreciable age difference in the pattern of such long-term intake.

Numerous physiological, behavioral, and sensorimo-
tor changes characterize senescence in the rodent (Camp-
bell, Krauter, & Wallace, 1980; Jinicke, Schulze, &
Coper, 1983; Marshall, 1982). In humans, decreased
gustatory sensitivity occurs with aging (Cooper, Bilash,
& Zubek, 1959; Schiffman, 1979). However, the gusta-
tory responsiveness of senescent rodents has received little
attention despite considerable evidence for age-related al-
terations in peripheral gustatory organs, as well as in brain
regions mediating taste (for review, see Schiffman &
Covey, 1984). In preference tests with water and saccha-
rin solution present for a period of several days, it has
been reported that the proportion of saccharin consumed
was greater at 33 months of age than at 15 months for
offspring of a noninjection control group of rats (Martin,
Martin, Sigman, & Day-Pfeiffer, 1983) and that senescent
and young rats in a saline-injected control condition ex-
hibited similar saccharin preferences (Ingram & Peacock,
1980). Rats that began testing at 10-12 months of age
showed a clear preference for saccharin over water
throughout a 10-month period, with the amount of sac-
charin consumed at first decreasing but then returning to
the initial level during the final months of evaluation
(Strouthes, 1970). When given saccharin solution and
water simultaneously for 15-30 min following fluid depri-
vation for 23-24 h, senescent and adult rats have been
reported to show fairly similar saccharin preference (In-
gram & Peacock, 1980; Martinez & Rigter, 1983).
Guanowsky, Misanin, and Riccio (1983) found that fluid-
deprived old rats drank an increasing proportion of sac-
charin solution relative to water in a two-bottle test as the
test duration was increased from 0.5 to 24 h, whereas the
saccharin preference of young rats was stable through-
out this interval. The present study was designed to fur-
ther investigate the gustatory responsiveness of senescent
and adult rats in 4-day tests with either several concen-
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trations of saccharin or several concentrations of glucose
simultaneously available, or in a glucose-saccharin-water
choice situation.

METHOD

The subjects were 16 senescent (31-33-month-old) and 16 adult
(8-10-month-old) male Iva:SDIV rats obtained from Dr. Ivanovas Ges.
fiir Versuchstierzuchten GmbH (Kisslegg, Allgaii, F.R.G.). The rats
were transferred from SPF to conventional laboratory maintenance condi-
tions at about 2-6 months of age. The animal quarters were maintained on
a 12:12-h light-dark cycle. Pelleted laboratory chow (N-1324; Altro-
min Specialfutterwerke GmbH, Lage, F.R.G.) and tap water were con-
tinuously available in the home cage. Throughout the experiment, the
rats were individually housed in Macrolon (Type III) cages with saw-
dust bedding. The ambient temperature of the animal quarters was about
23.5+1° C.

The subjects were tested in their home cages. At the start of each 4-
day test, the rats were weighed. Then, three or four bottles with stain-
less steel spouts were attached to each cage. Fluid intake was measured
each day on 4 consecutive days, with fresh solutions provided as neces-
sary. Three different choice situations were evaluated in such 4-day tests,
with the test order varied among subjects. The successive tests were
separated by at least 1 week. At the time of daily measurement, the po-
sitions of the bottles were systematically varied. In one 4-day test, the
rats received 10%, 20%, and 40% d-glucose (E. Merck, Darmstadt,
F.R.G.) and tap water. In another 4-day test, the rats received 0.03%,
0.06%, and 0.12 % sodium saccharin (Sigma Chemical Co., St. Louis,
MO) and tap water. In the third test situation, the subjects were given
5% glucose, 0.10% sodium saccharin, and tap water for a 4-day period.
The glucose and sodium saccharin solutions were prepared with tap
water. Fluid intake was measured to the nearest 0.1 g.

RESULTS

Table 1 provides the absolute intakes of the various
fluids presented in each of the three different choice
situations. The senescent group drank 77%-88% of the
total quantity consumed by the adult group across the three
tests, although the mean body weight of the senescent rats
was only 55%-63% of that of the adult rats at the start
of these preference tests. There did not appear to be any
appreciable age difference in the pattern of relative in-
take of the various glucose and saccharin solutions
provided simultaneously in each of the choice situations.

In evaluating the intake for each individual rat, the
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Table 1
Four-Day Total Intake of Various Fluids Given Simultaneously in a Choice Paradigm
Body Concentration*
Test Age N Weight Water A B C Total
Glucose: Adult 16 535+15 129424 64.0+£17.6 78.5+13.0 87.0+13.5 242.4+18.9
©) 4 (6) (6)
old 15 338410 16.4+6.1 349+ 8.7 66.5+17.5 69.7+ 9.4 187.4+11.6
1) 3 (CY] )
Saccharin: Adult 16 543+ 14 20.2+5.8 17.1+ 4.2 37.3+13.6 141.1+22.4 215.74+20.7
3) ) 3) &)
Old 16 330412 9.6+1.4 34.1+ 6.4 46.3+ 7.9 77.0+10.1 167.0+ 8.4
©) (1) Q)] ®)
Glucose vs. Saccharin: Adult 15 609+13 20.0+7.8 42.61+12.3 225.8+34.7 288.4+31.1
1) 1) (13)
Old 15 334+11 9.5+1.6 49.4+13.1 195.5+28.2 254.4424.77
©0) 2) (13)

Note— All intake values are given as mean grams+SEM, with the number of rats consuming the greatest volume of that particular fluid on at

least 2 of the final 3 test days shown in the parentheses.

*Concentrations of A, B, and C were 10%, 20%, and 40% for the Glucose test,

0.03%, 0.06%, and 0.12% for the Saccharin test, and 0.10% sodium saccharin and 5% glucose for the Glucose vs. Saccharin test, respectively.

fluid of which the greatest quantity was consumed each
test day was identified. The majority of subjects showed
a relatively stable preference pattern, consuming most of
the same concentration of a solution on two or more of
the final 3 test days for a particular choice condition.
There was a similar clear tendency for senescent and aduit
rats to preferentially consume the higher concentrations
of glucose and saccharin and to prefer 5% glucose over
both 0.10% sodium saccharin and water. However, in the
test with water and several saccharin concentrations avail-
able, the senescent rats exhibited a more pronounced
decline in consumption with decreasing concentration,
whereas for adult rats the reduction in the amount con-
sumed with decreasing saccharin concentration was much
more gradual, with 3 of the 16 adult rats showing a prefer-
ence for water on at least 2 of the final 3 test days. These
results are also shown in Table 1.

One senescent rat died during the preference test with
several glucose concentrations presented and before com-
pleting the glucose-saccharin-water test (a matched adult
rat was excluded from further testing at this time). All
other rats survived in good health for at least 1 week after
the completion of the study.

DISCUSSION

No appreciable age differences in the pattern of chronic
intake of either glucose or saccharin solutions of several
concentrations given in choice tests were observed in the
present study. However, the total fluid intake of the adult
rats clearly exceeded that of the senescent rats, presum-
ably due primarily to the greater mean body weight of
the former group. Despite the sometimes very different
experimental conditions, these results are generally con-
sistent with those of previous studies that have shown,
at most, small differences in chronic or acute saccharin
intake calculated as a proportion of total water and sac-
charin solution intake for senescent and younger control

rats (Guanowsky et al., 1983; Ingram & Peacock, 1980;
Martin et al., 1983; Martinez & Rigter, 1983). The age
at which the senescent rats were evaluated in the present
study (31-33 months) exceeded the median survival age
of this rat population, which has been estimated to be ap-
proximately 28 months. Thus, even in senescence, no ob-
vious differences in the pattern of chronic intake of palat-
able fluids by rats were observed. It should be noted that
in elderly humans gustatory function measured in tests
involving suprathreshold stimuli has been found to be
fairly normal (for review, see Stevens, Bartoshuk, &
Cain, 1984). The question of whether gustatory thresholds
also remain relatively unaffected in senescent rodents was
not addressed in the present study and has yet to be de-
termined.
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